
The CFC and the CSD
How has the CSD evolved and what can the CFC expect next?

Suzanna Ward – Head of Data and Community

CFC15: March 2024
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• > 1 million structures
• > 100M 3D coordinates

• > 28 million bond lengths
• > 2M unique distributions

• > 40 million valence angles
• > 3M unique distributions

• > 14 million torsion angles
• > 800K unique distributions

• > 2 million rings
• > 400K unique distributions

• > 2 million hydrogen bonds
• >30 million Isostar contacts

Images and graphics created using the CSD Python API and Flourish






4
15th CfC Meeting Series

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

<1
97

3
19

74
19

76
19

78
19

80
19

82
19

84
19

86
19

88
19

90
19

92
19

94
19

96
19

98
20

0
0

20
0

2
20

0
4

20
0

6
20

0
8

20
10

20
12

20
14

20
16

20
18

20
20

20
22

20
24

N
u

m
b

er
 o

f s
tr

u
ct

u
re

s 
in

 t
h

e 
C

SD

Year

15+ years of the CFC
The Cambridge Structural Database

Structures 
published 
that year

Structures 
published 
previously

• Every published structure
• Inc. ASAP & early view
• CSD Communications
• Patents
• University repositories

• Thesis

• Every entry enriched and 
annotated by experts

• Discoverability of data 
and knowledge

• Sustainable for over 58 
years

• A trusted CoreTrustSeal 
repository

CSD Refcode: JEKNOC16. 
The 1.25 millionth CSD 

structure determined in 2023. 

1 2 8 1 5 5 0
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• Structures X 2.6 
• +>750K structures

• Literature sources  X 1.6
• +>730 literatures sources

• 3D atomic coords X 3.3 
• +>78M coordinates0.3
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The CSD and the CFC in 15 years

EFEMUX01. 
The 1/2 millionth

ZOYBIA. 
The 0.75 millionth

XOPCAJ. 
The 1 millionth

JEKNOC16. 
The 1.25 millionth 15 years in numbers
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1920s 1930s 1940s 1950s 1960s 1970s 1980s 2000s CFC
2008-2024

New elements during the CFC years

Neon added 2016
AQUCOG 

Helium added 2013 
YEMTUH 

Radium added 
2023

HIRCUK 
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KEDMEP
C46 H50 Ag Br4 Cl Co F6 Fe N4

O15 P3 Ru, 2(C H2 Cl2)
Most different elements in a 

structure (12)
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*Katerina Vriza, University of Liverpool, PhD on Data driven discovery of functional 
molecular co-crystal

Solvates
>270K

Hydrates
>150K

Salts
>300K

Refcode families
>1 Million

Polymorphs
>13K polymorphic 

families

Chart showing the number of co-crystals in the CSD by year and 
colour coded by the average SMILES length. Image created by 

Katerina Vriza*, a CCDC sponsored PhD student. 

>42% Multiple component structures
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The CSD contains every 
published structure including:

• Inc. ASAP & early view

• University repositories

• Historical articles

• Patents

• Thesis

• CSD Communications

Paid summer placements

• Established >5 years ago

• 4 paid summer students a year

• Focussed on helping to  improve 
wealth and value of data in the CSD

Last 15 years of the CFC

• >500 patents

• >350 thesis publications
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15th CfC Meeting SeriesValuable data from CFC members

• >1,240 structures
• from past and present CFC 

members since 2008

BMS

Pfizer

Merck&Co

Novartis
AstraZeneca

Lilly

Roche

Genentech

Boehringer 
Ingelheim

Syngenta

Abbvie

GSK

Amgen

Merck KGaA

Alkermes

Bayer

Sanofi

JnJ

Vertex

Chart created by searching for published structures in the CSD 
that have been deposited using a company email address or 

are associated to crystallographer details with a company email 
address
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200 top drugs by retail sales in 2000

Small 
molecule 

structure in 
the CSD

Biological 
structure in 

the PDB

Small 
molecule 
structure 
CSD entry 
pending

• Open-up new biological and 
therapeutic opportunities

• Compete against emergent 
modalities for rare diseases

• Are used to target RNA*

Adapted from poster compiled and produced by the Njardarson Group (The University of Arizona)
*Nature Reviews Drug Discovery 20, 85-90 (2021)

FDA novel drug approvals 2023

AbbVie
5%

Amgen
5% AstraZeneca

10%
Blueprint 

Medicines/R
oche

5%
BMS
15%GSK

10%J&J
5%

Novartis
20%

Pfizer
20%

Roche/Genentec
h…

Missing FDA drugs 2020-23

How can we 
help you to 

increase the 
amount of 
industrial 

data shared 
through the 

CSD?
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The CSD Drug and Pesticide Subsets

M.J. Bryant et al.  Journal of Pharmaceutical Sciences 108 (2019) 1655-1662

• Approved drugs in
• >15K in CSD Drug subset

• +10K during 15 years of the CFC
• >2K in Single-component subset
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Growth of CSD subsets
CSD Drug subset

CSD COVID-19 subset

Single-component CSD Drug subset

CSD Pesticide subset

Drugs

Pesticides

COVID-19

• In Pesticide Property DataBase
• >1K in Pesticide subset

• Identified as molecules of 
interest in fight against 
COVID-19

• >340 in COVID subset
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• Easy access to the most relevant 
structures

• Benefit from our in-house and external 
expertise

• Convenient starting point for analysis 
using CSD or 3rd party tools

• A basis for your research and crystal 
engineering

CSD Subsets
Groups of structures that may be 
more difficult to find in CSD from 

searching alone  

Teaching

MOFs

ADPsDrugsPesticides Best 
representative

COVID-19

High 
Pressure

Hydrates

Polymorphs

Electron 
Diffraction 

Added in 2022

MOF 
Dimensionality 

• 1D
• 2D
• 3D

Added in 2020

Disorder

Added 
in 2022

Added in 
2016

Added in 2017

Added in 
2010

Added pre-CFC

• Minimal
• Significant

>155K
>
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Growth of CSD subsets

Hydrate subset High pressure subset

Minimal disorder subset Significant disorder subset

Polymorphic subset
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M.J. Bryant et al.  Journal of Pharmaceutical Sciences 108 (2019) 1655-1662
L.N.Kalash et al. CrystEngComm 23 (2021) 5430-5442
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Data siloes and poor data quality can make finding, sharing and 
generating insights from data hard

Ensuring structural data is accessible 
across the organisation

Helping to store experimental and 
predicted results together

Curation, management & consultancy 
towards FAIR industrial data

Making data findable, 
interoperable and 

reusable 
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• We are available to you to create, enhance, update and maintain your databases 
of in-house structures or to help you in this process as a service

• Service work has included:
• Building databases 

• Auditing, updating and improving existing databases

• Providing bespoke database training

• Writing custom API scripts

• Enhancing existing databases 

• Creating databases of CSP/DFT structures

• Building bespoke subsets of data in the CSD

• Data quality checks and enhancements
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• November 2023 – Full data update
• 10,837 new structures (11,411 new entries).

• Taking the total size of the CSD to 1,254,560 
structures (1,284,316 entries).

• Included new entries and improvements to 
over 190K existing entries.

• Coming soon!
• First quarterly data release for 2024

• Data update for on-site WebCSD

CSD Refcode: JEKNOC16. 
The 1.25 millionth CSD 

structure determined in 2023. 

CSD Refcode: NIWYUR. CSD Refcode: NITRUH.
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Evolving the database at the heart of our software 
portfolio 

www.ccdc.cam.ac.uk/solutions/csd-core/components/csd/database-evolution/

New database 
format already 

deployed to our 
public WebCSD 

platform

• Distributed deployment via cloud based systems

• A unified platform and modern structure to facilitate 
searching

• Extended capacity to cater for increased data volumes 

• Flexible and extendable to enable additional data types 
and features
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Targeted improvements allow improved integrity, consistency, 
discoverability and value of data
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Add oxidation 
state values

Enhancing Entries

Labelling polymorphs in CSD Drug Subset

Standardising text fields e.g. habit, colour and 
steps to improve the AI readiness of the CSD

• During 2023 over 190K existing CSD entries have 
been improved, including improvements to:

• Melting point, recrystallisation and bioactivity/source fields.

• The addition of more oxidation states.

• The labelling of radicals and polymorphs.

• New bulk editing capabilities have accelerated 
improvements

Keeping up with techniques
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Automatic from CIF 61 %

Wavelength* 25 %

Information provided elsewhere 13 %

Only identifiable from paper 1 %
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Toggle the 
disorder options

It works in combination with other 
functionality, including Edit, viewing and 
selecting hydrogen bonds, display Voids.

x = occupancy
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Online deposition process with embedded data integrity 
checks (checkCIF) and internal duplicate checks 
(automated and manual).

Majority of data (>90%) reflects data in associated peer 
reviewed scientific articles. Strong relationships with major 
publishers, referee request service.

Team of expert PhD level editors and scientists at CCDC, 
including a data integrity scientist, that support the curation 
of data into the CSD.

Workflows to compare deposited datasets with the CSD 
through comparisons and assessments to identify some 
instances of fraud

Strong connections with IUCr, individuals, some publishers, 
membership of COPE and use of external resources 
(Retraction Watch)

Clear retraction policy and workflow
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Coming 
up at 
CFC15
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Come and chat to us and tell us your 
priorities for how the CSD needs to 

evolve
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https://www.ccdc.cam.ac.uk/community/training-and-learning/csdu-modules/

On-demand modules to 
learn how to use the CSD 
software at your own pace.

CCDC Virtual WorkshopsCSDU

Mercury Python 
API

GOLD
Docking

Mogul ParticleFIMs

Searching
Register now or 
share with your 

co-workers 

16th April
How crystal structure affects 
particle behaviour

30th April
Advanced functionality for 
visualization and analysis of 
structures in Mercury

14th May
In-depth comparison of 
polymorphic structures using 
Mercury
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Scientific 
software

Dr Olga Kennard
Founder of the CSDI think that the great ocean 

of truth is still in front of us 
and that we will continue to 
discover new aspects of this 
truth.

“

”
Dr Olga Kennard, Founder of the CSD

Olga Kennard - Bernal's Vision: From Data to Insight - J.D.Bernal Lecture 1995
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